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Abstract
2Purpose: To analyze the causes of mortality among patients committed to compulsory forensic
psychiatric hospital treatment in Finland during 1980–2009 by categorizing the causes of mortality
into somatic diseases, suicides and other unnatural deaths.
Materials and Methods: The causes of mortality were analyzed among 351 patients who died during
the follow-up. Standardized Mortality Ratio (SMR) was calculated as the ratio of observed and
expected number of deaths by using the subject-years methods with 95% confidence intervals,
assuming a Poisson distribution. The expected number of deaths was calculated on the basis of sex-,
age- and calendar-period-specific mortality rates for the Finnish population.
Results: The vast majority (249/351) of deaths were due to a somatic disease with SMR of 2.6
(mean age at death 61 years). Fifty nine patients committed suicide with a SMR of 7.1 (mean age at
death 40 years). Four patients were homicide victims (mean age at death 40 years) and 32 deaths
were accidental (mean age at death 52 years). The combined homicides and accidental deaths
resulted in a SMR of 1.7.
Conclusions: The results of this study point out that the high risk for suicide should receive
attention when the hospital treatment and the outpatient care is being organized for forensic
psychiatric patients. In addition, the risk of accidents should be evaluated and it should be assured
that the patients receive proper somatic healthcare during the forensic psychiatric treatment and that
it continues also in the outpatient setting.
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Background
3It is known that all types of mental disorders increase the risk of premature death [1]. In a 17-year
follow-up study of the Finnish general population, it was shown that suffering from any mental
disorder was associated with a significant risk of premature death, with a relative risk of 1.6 for men
and 1.4 for women [2]. The excess mortality was due to cardiovascular diseases, respiratory
diseases and suicides in both genders and in men also due to non-suicidal injuries. A psychiatric
case register study conducted in Finland, Denmark and Sweden monitored recent onset patients
with a psychiatric disorder admitted to psychiatric hospital treatment [3]. The study group included
7953 Finnish schizophrenia spectrum patients, 834 of whom died during the study period resulting
in an overall Standardized Mortality Ratio (SMR) of 2.9. The SMR for deaths due to diseases was
2.6, for suicides it was much higher, 12.5, and for other external causes it was found to be 3.0.
We detected increased mortality among forensic psychiatric patients in Finland in our previous
study, with an SMR 3.0 when compared to the general population [4], but cause-specific mortality
among forensic psychiatric patients has been rarely evaluated. In a study that consisted of 595
patients admitted in a medium secure unit in England, the overall SMR was 6.0 [5]. The SMR for
deaths due to diseases was 3.1, for suicides 32.3 and for other external causes 19.0. In another
English study examining 5955 patients admitted to high security hospitals, the SMR for suicides
among male patients was 6.6 and for female patients 40.1 during their hospital treatment [6]. After
discharge from the hospitals, the SMR for suicides among male patients was 23.3 and among
female patients 44.9. In a Swedish study consisting of 88 patients who were discharged from a
forensic psychiatric treatment, the SMR was 9.2 among male patients and 40.5 among female
patients [7]. Of these deaths 55% were due to somatic diseases, 30% due to suicide, 10% were
suspected suicides and 5% were due to the consequences of substance abuse.
In a meta-analysis of eight publications reporting mortality and two additional studies concentrating
4solely on suicides, the all cause crude death rates (CDRs) of forensic psychiatric patients ranged
from 789 to 2828 per 100 000 person-years and the pooled estimate for all-cause CDR was 1538
[8]. The rate was noted to be similar to a figure in a study of psychosis patients with all-cause CDR
of 1417 [9]. In contrast, they differed from the corresponding figures of released prisoners for
whom the pooled estimate of all-cause CDR was 850 [10], suggesting that it is the mental illness
rather than the forensic background that is responsible for the increased mortality risk among
forensic psychiatric patients.
Aim
The purpose of this study was to analyze the causes of mortality among patients committed to
compulsory forensic psychiatric hospital treatment in Finland during 1980–2009 by categorizing the
causes of mortality into somatic diseases, suicides and other unnatural deaths. By revealing the
causes of excess mortality, we intend to provide new knowledge in an effort to reduce the mortality
gap between forensic psychiatric patients and the general population.
Materials and Methods
In Finland, a court decides if it is necessary to perform a forensic examination to assess the criminal
responsibility of a defendant. The court may order a forensic examination to be performed if the
defendant has been found guilty of a serious crime that may lead to a conviction of more than one
year imprisonment or if the defendant requests the forensic examination. After the forensic
examination, if the defendant is assessed as suffering from a serious mental disorder (psychosis)
and due to this psychotic mental disorder considered to have been incapable to understand the true
meaning of his/her actions and/or incapable to control his/her actions during the offence, he/she can
5be exempted from legal punishment and be committed to compulsory forensic psychiatric hospital
treatment. In the final stage of the hospital treatment, the patient can be released in a supervised
leave although he/she will still be under compulsory treatment. Most of the forensic psychiatric
patients are on this kind of a supervised leave prior to the discharge from the hospital. A supervised
leave may last up to six months and these periods may be repeated if needed. After his/her ultimate
discharge from the hospital, the psychiatric care is no longer mandatory and ex-forensic psychiatric
patients are legally regarded in the same manner as other psychiatric outpatients with no obligatory
follow up. In Finland, legislation does not allow for compulsory outpatient care for any psychiatric
patient.
This study population consists of the patients committed to compulsory forensic psychiatric hospital
treatment in Finland in the thirty year period from 1980 to 2009. The material for this study was
gathered from the National Institute for Health and Welfare’s (THL) archive, which includes data
on all Finnish forensic psychiatric reports and the information of patients who have been committed
to forensic psychiatric hospital treatment. During the years 1980–2009, 1253 patients were
committed to forensic psychiatric hospital treatment in Finland. The majority of them were
schizophrenia spectrum patients. The mean follow-up of these patients was 15.1 years (range 0.0–
31.9 years), and it ended on 31.12.2011 or when the patient had died. The mean age of a patient at
the time of the forensic examination was 37.5 years (range 15.4–82.9 years). For those patients who
were discharged from the forensic psychiatric hospital treatment to the outpatient care (N=832), the
mean duration of the hospital treatment was 5.9 years (range 0.1–29.1 years). For discharged male
patients (N=723), the mean forensic psychiatric hospital treatment duration was 6.1 years (range
0.1–29.1 years) and the corresponding value for female patients (N=109) was 4.8 years (range 0.1–
19.9 years).
6In order to define the mortality among patients in the study group, they were linked to the national
death register of the Statistics Finland, which contains information about all deaths in Finland.
Depending on the cause of death stated in the patients’ death certificates, these were categorized
into somatic diseases, suicides, accidents and homicides. The SMR was calculated in each section
and in an effort to increase statistical power, violent deaths i.e. accidents and homicides, were
combined in the same section. The SMR was calculated as the ratio of observed and expected
number of deaths by using subject-years methods with 95% confidence intervals, assuming a
Poisson distribution. The expected number of deaths was calculated on the basis of sex-, age- and
calendar-period-specific mortality rates in the Finnish population.
This study was a part of the transnational After Care project. Ethics committee approvals for the
study were obtained from the Research Ethics Committees of Kuopio, Oulu and Turku Universities,
Kuopio, Helsinki and Turku University Hospitals, Health Centre of City of Helsinki, Hospital
District of Southern Savo, and The Hospital District of Pirkanmaa. This study was approved and the
study material gathered from the Finland’s National Institute for Health and Welfare and by
Statistics Finland. This study was purely registry based and no contacts were made with the subjects
of the study.
Results
During the follow-up, a total of 351 patients died. The vast majority of deaths (249, 79%), were
attributable to somatic diseases. Fifty nine deaths (16.8%) were due to suicides, 32 (9.1%) deaths
were accidental and four patients (1.1%) were victims of homicides. For 7 patients, the cause of
death remained indefinite even after the forensic autopsy and it had therefore been classified as
7unclear in their death certificate. The causes of deaths are presented in Table 1. The SMRs and
mean ages at death are presented in Table 2, excluding the 7 unclear deaths.
Of the 59 suicide deaths, 31 (52.5%) suicides were committed during the forensic psychiatric
hospital treatment (median 2.1 years in treatment, range 0.1–14.2 years) and 28 (47.5%) suicides
were committed after the discharge from the hospital (median 3.4 years after the discharge, range
0.1–17.3 years). The associations between the suicides and time in forensic psychiatric hospital
treatment or time after the discharge from the hospital are shown in Figure 1.
Of the 249 deaths due to somatic diseases, 61 (24.5%) deaths occurred during the forensic
psychiatric hospital treatment (median 4.2 years in treatment, range 0.02–24.1 years) whereas after
hospital discharge, there were 188 (75.5%) of these types of deaths (median 8.7 years after the
discharge, range 0.1–27.7). The associations between deaths due to diseases and time in the forensic
psychiatric hospital treatment or time after the discharge from the hospital are presented in Figure 2.
Of the 4 homicides, 1 occurred during the forensic psychiatric hospital treatment (1.2 years in
treatment) while the patient was on an approved leave from the hospital. The other three homicides
happened after discharge from the hospital (median 7.4 years after the discharge, range 1.5–12.6
years).
With respect to the 32 accidental deaths, 3 male deaths occurred during the forensic psychiatric
hospital treatment (median 7.7 years in treatment, range 2.0–19.1 years) and 29 accidental deaths
occurred after the discharge from the hospital (median 7.3 years after the discharge, range 0.9–20.2
years).
8Conclusions
This study revealed that although the majority of the mortality among forensic psychiatric patients
in Finland can be traced to somatic diseases, the major difference to the general population is that a
forensic psychiatric patient was seven times more likely to commit suicide. Furthermore, on
average, the suicide deaths or those caused by other unnatural causes occurred at a younger age and
therefore caused more life years lost.
When the results of this study are compared to previous reports, it should be noted that the
composition of the study populations may be very different e.g. is the study population made up of
patients committed to be treated in forensic psychiatric hospital after criminal behavior or is it
patients from community that are admitted for serious symptoms but non-criminal behavior? In
addition, the admission criteria for involuntary psychiatric treatment vary from country to country.
For example, in some countries, a patient can be committed to psychiatric treatment if he/she is
diagnosed with a psychopathic disorder, whereas in Finland, an adult patient in involuntary
psychiatric treatment must be diagnosed to have a mental disorder with psychotic symptoms. When
compared to the previous studies which have investigated the mortality among forensic psychiatric
patients [5-7], the mortality is lower in this study; this might be a result of the larger study
population and the differences between the study groups. It could be also that there are certain
factors in Finnish forensic psychiatric treatment system that contribute to the lower mortality.
The overall mortality noted in this study among forensic psychiatric patients is identical with the
mortality noted in a previous study of schizophrenia-spectrum patients in Finland [3]. This
strengthens the proposal based on the previous meta-analysis [8] that it is the mental illness rather
than the forensic background that is responsible for the increased mortality among forensic
9psychiatric patients. The high mortality due to suicides among forensic psychiatric patients
observed in our study is unacceptable, but it is also noteworthy that the mortality due to suicides,
although higher than in the general population, is somewhat lower that reported in previous studies
of forensic psychiatric patients [5-7] as well as among Finnish schizophrenia spectrum patients [3].
The difference between suicide mortality in our study and the previous forensic psychiatric patient
studies is also likely not only to originate from differences between the study groups but also due to
differences in treatment systems. For example, the difference in suicide mortality between the value
found here and that of Finnish schizophrenia patients may be due to the former’s prolonged
duration of hospital treatment, which is likely to be a protective factor, since it is known that the
suicide risk is higher among psychiatric patients who receive only a short hospital treatment [11].
Over half of the suicides in this study occurred during the forensic psychiatric hospital treatment
which reveals an obvious treatment failure in these cases. There were excessive numbers of suicides
during the first years in the forensic hospital treatment but as the treatment continued, the risk of
suicide appeared to decline. It is known that psychiatric patients have an increased risk of suicide
and the risk peak of suicide has been shown to occur during the first week after admission to
hospital [11]. Here, it was found that in these forensic psychiatric patients, the risk of suicide
remained elevated for years after admission. The excessive amount of suicides during first years
may be attributable to remorse for the crime as well as difficulties in adjusting to their changed
circumstances. It is not only during the episodes the psychoses but also during the time of recovery
that the suicide risk may be elevated in forensic psychiatric patients. During the hospital treatment,
more attention should be paid to factors that are known to increase the risk of suicide such as
negative attitude towards treatment, impulsivity, prior suicide attempt, high IQ, depression and a
family history of suicide [12]. In addition, it would be important to identify those factors that are
known to decrease the risk, such as a safe ward environment, patient visibility and supervision,
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careful assessment, teamwork and awareness of the risk of suicide within the hospital [13]. We
recommend that there should always be a systematic investigation when a serious incident such as a
suicide death occurs during the forensic psychiatric treatment.
The other risk peak for suicides among psychiatric patients is known to be in the first two weeks
after hospital discharge [11, 14]. Also in this respect, it was shown here that among forensic
psychiatric patients, the high risk for suicide continued for years after the forensic psychiatric
hospital treatment had ended. After the first years, the numbers of suicides seemed to moderate but
it did seem to increase again many years after the release. The high suicide risk after the discharge
from hospital may be attributable to the withdrawal of the protective factors of the treatment and
difficulties in adjusting back to everyday life. Over a longer time period, the risk of suicide may
again increase because of a re-occurrence of the mental disease and inadequate outpatient care.
Since at this point, forensic psychiatric patients in Finland are treated as other psychiatric patients,
the development of community based modern, effective and multifaceted services could be one way
to avoid these suicides [15]. When organizing the outpatient care, factors known to decrease the risk
of suicide should be considered e.g. withdrawing the intensive care only gradually and planning of
seamless access to mental health services and useful daily activation [12, 14].
Mortality due to unnatural deaths other than suicides was not as high when compared to the
standard population (SMR 1.7) and since there was only one female death in this group, the value
for women is unreliable (SMR 1.3; 95% CI 0.2–8.9). These deaths were more common after the
discharge from the forensic psychiatric hospital treatment, which could be due to many reasons e.g.
loss of the protective factors available in the hospital, lack of compliance, as well as relapse of the
mental disorder. In addition, a possible cognitive deficiency associated with the mental disease as
well as the adverse effects of medication are likely to increase the risk of accidents. Patients with
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mental disorders are known to have a highly elevated risk of an accidental death, with excessive
alcohol consumption and other substance use disorders being the strongest risk factors [16].
Not unexpectedly, the percentual occurrence of deaths caused by somatic diseases increased over
the course of time of this study. The numbers of these deaths would almost inevitably increase if the
follow-up had been longer, since death due to a somatic disease is a natural end point unless the
patient commits suicide, or is homicide victim or is involved in a fatal accident. This means that the
percentual occurrence of unnatural deaths is overrepresented since only part of the study group had
died by the end of the follow-up. The SMR of 2.6 estimated in this study still reveals the excess
mortality due to somatic diseases among forensic psychiatric patients and it is similar to the
mortality due to diseases in non-forensic Finnish schizophrenia patients [3]. It is known that many
physical illnesses are more common among patients suffering a severe mental illness. Poor dietary
habits, lack of exercise, smoking and adverse effects of medications are some of the factors known
to be implicated in the excess mortality [18, 19]. It is also recognized that psychiatric patients are
less likely to receive proper treatment for somatic diseases [20]. In this study, the majority of deaths
due to somatic diseases occurred after the discharge from the hospital treatment. This can in part be
due to the healthcare provided and more healthy lifestyle when they were receiving the
(compulsory) treatment in the forensic psychiatric hospital. The increased mortality due to somatic
diseases after discharge could be partly a consequence of the withdrawal of these protective factors
and possibly to subsequent difficulties in receiving the proper out-patient care. During the year
2011, three major causes of death in Finland were- 1) diseases of circulatory system (40% of
deaths), 2) cancer (24%) and 3) diseases of respiratory system (4%) [17]. The percentual occurrence
of these causes of deaths among forensic psychiatric patients in this study was similar i.e. 1) deaths
due to diseases of circulatory system (31%), 2) cancer (18%); it should be noted that these causes of
deaths would most likely increase if we employed a longer follow-up. The deaths due to diseases of
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respiratory system (8%) were slightly more common in our psychiatric patients already at this point
which could be a consequence of their frequent smoking habits.
The strengths of our study are the large sample of forensic psychiatric patients and the mean follow-
up time of 15.1 years, the possibility to use the death register of Statistics Finland that holds the
cause of death register of citizens and permanent residents in Finland and the access to the Finnish
system of death certificate forms, death certification practices and the standardized cause of death
validation procedure that have been shown to serve as a solid background in epidemiological
studies on mortality [21]. The weakness of this study is that after the patients were discharged from
the forensic psychiatric hospital treatment, there is no knowledge of their involvement in outpatient
care or their use of medication. In addition, substance disorders are known to increase mortality of
psychiatric patients [22, 23] and in this study group substance use disorders were not evaluated as a
variable. This calls for further studies to research the proportion of substance use disorders as a
factor causing increased mortality among forensic psychiatric patients.
The results of this study emphasize that the high risk of suicide should be noted not only during the
hospital treatment of forensic psychiatric patients but also when the outpatient care is being
organized. The risk of accidents should be evaluated and it should be assured that the proper
somatic healthcare continues also in the outpatient setting. The excess mortality in forensic
psychiatric patients with a criminal background and severe mental illness highlights why support
and care should be targeted to these patients both during their stay in hospital and after their
discharge. After all, a civilization is measured by how it treats its weakest members.
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Figure 1. Percentual occurrence of suicides during time (years) in forensic psychiatric treatment and
time after discharge.
Figure 2. Percentual occurrence of deaths due to diseases during time (years) in forensic psychiatric
treatment and time after discharge.
Table 1. The numbers and -proportion of deaths due to different causes
Cause of death N %
Somatic disease 249 71.0
- Heart and circulatory system diseases 110 31.3
- Respiratory system diseases 30 8.6
- Cancer diseases 63 18.0
- Other somatic diseases 46 13.1
Suicide 59 16.8
- Suicide by hanging 27 7.7
- Suicide by drug overdose 15 4.3
- Suicide by jumping from a height 6 1.7
- Suicide by drowning 4 1.1
- Suicide by other means 7 2.0
Unnatural cause of death other than suicide 36 10.3
Homicide 4 1.1
Accidental death 32 9.1
Cause of death unclear 7 2.0
All causes of death 351 100
Table 2. SMRs and mean ages (years) at the time of death of the deceased patients
All Male Female
Deaths (N)
- age (range)
351
56.2 (19.8–87.8)
318
56.1 (20.3–87.8)
33
57.0 (19.8–84.3)
Suicides (N)
- age (range)
- SMR (95% CI)
59
40.2 (19.8–76.7)
7.1 (5.5–9.2)
53
41.3 (21.0–76.7)
6.6 (5.1–8.7)
6
30.7 (19.8–38.0)
19.5 (8.8–43.4)
Diseases (N)
- age (range)
- SMR (95% CI)
249
61.1 (20.3–87.8)
2.6 (2.3–2.9)
223
60.7 (20.3–87.8)
2.5 (2.2–2.9)
26
64.1 (43.3–84.3)
3.1 (2.1–4.6)
Accidents (N)
- age (range)
32
51.9 (32.2–81.8)
31
52.5 (32.3–81.8)
1
32.2 (32.2–32.2)
Homicides (N)
- age (range)
4
39.5 (32.8–50.8)
4
39.5 (32.8–50.8)
0
Accidents and homicides (N)
- SMR (95% CI)
36
1.7 (1.2–2.4)
35
1.8 (1.3–2.5)
1
1.3 (0.2–8.9)


